COSMIC analysis of the major alpha-helix of barnase during folding.
The structures of transition states and intermediates in protein folding may be analysed by protein engineering methods that remove simple interactions that stabilize the folded state. We have now extended the range and reliability of the procedure by using the COSMIC (Combination of Sequential Mutant Interaction Cycles) technique, in which a series of double-mutant cycles is constructed. In each cycle, the side-chains of two amino acid residues that interact in the folded state are mutated separately and together. Kinetic and equilibrium measurements on folding for each cycle show unambiguously whether or not two residues interact during protein folding. A series of such cycles has been constructed to leapfrog along the major alpha-helix of barnase, comprising residues 6 to 18. The helix is found to be intact from its C terminus to residue 12 but begins to unwind towards the N terminus in both the transition state for unfolding and in a folding intermediate.